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ON  CHROMIC  ACID  AS  AN  ANTISEPTIC,  DISINFECTANT,  ETC 


MOKE  ESPECIALLY  AS  COMPARED  WITH  CARBOLIC  ACID. 


Chromic  acid  occurs  in  brilliant  crimson  needles,  which  deliquesce 
by  exposure  to  the  air.  When  pure,  it  is  almost  odourless.  Its 
aqueous  solution  has  a sour  metallic  taste,  and  a rich  amber  or 
reddish-brown  colour.  It  is  very  soluble  in  water,  sparingly 
soluble  in  chloroform,  insoluble  in  the  fixed  oils  and  fats.  Contact 
with  carbolic  acid,  mucilage,  glycerine,  alcohol,  ether,  and  with 
organic  matter  generally,  instantly  decomposes  it  with  more  or  less 
violence,  oxygen  being  evolved  and  heat  generated. 

ANTISEPTIC  PROPERTIES. 

As  an  antiseptic,  disinfectant,  and  preventive  of  germ  growth, 
chromic  acid  stands  “second  to  none.”  Several  varied  experiments 
were  made  in  order  to  ascertain  its  antiseptic  powers  in  contrast 
with  those  of  carbolic  acid. 

I.  — One  ounce  of  ox  muscle  was  immersed  for  twenty-four 
hours  in  four  ounces  of  an  aqueous  solution  of  chromic  acid  (1-2000), 
then  suspended  -in  the  air.  In  two  days  it  was  quite  black,  and  in 
six  days  as  hard  as  wood,  in  which  condition  it  still  remains 
(three  months  after),  without  mould  or  taint. 

II.  — One  ounce  of  ox  muscle  was  immersed  for  twenty-four 
hours  in  four  ounces  of  aqueous  solution  of  carbolic  acid  (1-1000), 
then  suspended  in  air.  In  six  days  it  was  much  hardened, 
brownish-black,  speckled  with  mould,  and  distinctly  tainted. 

III.  — Three  wide-mouthed  bottles  were  filled  respectively  with 
one  ounce  ox  muscle  and  four  ounces  of  a solution  of  chromic  acid 
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' 1-1000,  1-2000,  1-3000.  They  were  kept  at  about  60°  Fahr.  in  a 
moderate  light,  and  quite  open.  At  the  end  of  three  weeks  the 
1-3000  solution  was  putrid;  the  others  were  unaltei’ed. 

IV.  — Two  glass  tubes  were  two-thirds  filled  with  oz.  ox 
muscle  and  one  ounce  aqueous  solution  of  carbolic  acid,  1-1000 
and  1-1500.  Their  mouths  were  immediately  hermetically  sealed 
by  fusion.  They  were  kept  at  about  60°  Fahr.  for  fourteen  days, 
when  the  portions  of  muscle  evinced  putrefaction  by  floating.  The 
solutions,  at  first  of  a transparent  pink,  became  hazy  and  nearly 
colourless.  At  the  end  of  three  weeks,  on  the  tubes  being  opened, 
there  was  a sudden  outrush  of  volatile  products  of  putrefaction. 

V. - — I oz.  ox  muscle  was  immersed  for  twenty-four  hours  in 
one  ounce  of  a solution  of  carbolic  acid,  1-1000  ; then  allowed  to 
drain  for  six  hours.  ^ oz.  ox  muscle  was  immersed  for  twenty- 
four  hours  in  one  oimce  of  a solution  of  chromic  acid,  1-1000  ; 
then  allowed  to  drain  for  six  hours.  On  weighing  the  two  por- 
tions of  muscle,  that  from  the  chromic  acid  solution  was  twenty- 
one  grains  lighter  than  the  other.  The  chromic  acid  had  extracted 
seventeen  per  cent,  more  albumen  than  the  carbolic  acid. 

VI.  — oz.  cartilage  from  the  trachea  of  a cow  was  immersed 
for  six  weeks  in  two  ounces  of  a solution  of  carbolic  acid,  five 
grains  per  ounce,  then  dried.  oz.  cartilage  from  the  trachea  of 
a cow  was  immersed  for  six  weeks  in  two  ounces  of  a solution  of 
chromic  acid,  five  grains  per  ounce,  then  dried.  On  weighing  the 
two  portions,  that  from  the  chromic  acid  solution  was  two  grains 
lighter  than  the  other. 

Experiments  I. -IV.  are  sufl&cient  not  only  to  demonstrate  the 
very  superior  antiseptic  powers  of  chromic  acid,  but  also  to  shew 
that  these  greatly  surpass  those  of  carbolic  acid. 

It  appears  that  chromic  acid  acts  as  an  antiseptic  hy  coagulating 
protean  compounds,  a property  which  it  possesses  in  the  highest 
degree,  and  to  which  I am  not  aware  that  attention  has  been 
hitherto  directed,  although  used  for  a considerable  time  in  harden- 
ing animal  tissues  for  microscopical  examination.  The  coagulating 
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power  of  chromic  acid  in  albuminous  solutions  has  been  compared 
with  that  of  most  metallic  salts,  acids,  &c.,  and  found  in  a greater 
or  less  degi’ee  to  exceed  them  all ; e.g. , it  has  about  ten  times  the 
coagulating  power  of  carbolic  acid,  fifteen  times  that  of  nitric  acid, 
twenty  times  that  of  bichloride  of  mercury,  and  one  hundred  and 
fifty  times  that  of  chloralum,  &c.'^  Shortly  after  a piece  of  muscle 
is  immersed  in  a solution  of  chromic  acid  there  forms  in  con- 
siderable quantity  a greyish,  opaque,  granular  sediment — coagu- 
lated albumen ; while  the  deep-red  of  the  muscle  is  changed  to 
brownish  yellow.  Ultimately  it  looks  as  if  it  had  been  boiled,  and 
is  composed  almost  exclusively  of  fibrous  stroma,  whiclj,  on  drying, 
becomes  extremely  hard  and  tough.  The  supernatant  fluid,  at  first 
reddish  brown,  is  nearly  colourless  or  pale  amber.  A portion  of 
muscle  immersed  in  a solution  of  carbolic  acid  retains  a light- 
pinkish,  somewhat  blanched  aspect;  while  the  solution,  remaining 
void  of  sediment,  is  reddish  and  hazy,  but  translucent.  If  to  a 
portion  of  this  fluid  there  be  added  a little  chromic  acid  solution, 
not  stronger  than  1-1000,  a voluminous  precipitate  of  albumen 
is  at  once  obtained,  clearly  demonstrating  the  superior  coagulating 
power  of  chromic  acid  over  that  of  carbolic  acid. 

As  regards  the  exact  coagulating  power  of  chromic  acid,  it  is  found 
that  a solution  of  two  grains  per  ounce  at  once  indicates  the 
presence  of  albumen  in  a solution  consisting  of  one  part  of  a 
saturated  solution  of  beef  juice  in  twenty  of  water  ; while  one  of 
beef  juice  in  thirty  of  water  may  be  detected  by  allowing  the 
mixture  to  stand  for  twelve  hours.  Chromic  acid  is  admirably 
adapted  for  determining  volumetrically  the  percentage  of  albumen 
in  a fluid.  An  albumenometer  may  be  constructed  as  follows  : — 
Fill  a wide-mouthed  burette  to  a multiple  of  100  with  albuminous 
urine  or  an  albuminous  fluid  ; add  solution  of  chromic  acid,  about 
four  grains  per  ounce,  in  slight  excess ; shake  the  mixture ; set 

*These  results  were  ascertained  by  first  adding  to  a burette  uniform  portions 
of  an  albuminous  solution,  and  then  the  substance  to  be  tested,  tiU  coagulation 
was  produced. 
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aside  for  twenty-four  hours ; read  off  the  precipitate,  and  multiply 
to  per  cent.  No  heating  is  required.  Chromic  acid  also  coagu- 
lates mucus,  saliva,  chondrin,  and  gelatine.  With  the  latter  two  it 
forms,  in  excess,  canary-yellow  fluids  and  flocculent  precipitates 
coloured  like  chromate  of  lead.  The  reaction  with  gelatine  is  as 
delicate  as  that  with  tannin,  giving  a response  with  1 to  5000. 
Chromic  acid  is  therefore  a test  for  gelatine.  An  aqueous  solution 
of  carbolic  acid  (1  to  20)  produces  only  slight  haziness  in  gelatinous 
solutions. 

DISINFECTING  PROPERTIES. 

Chromic  acid  coagulates,  hardens,  and  oxidises  decomposing 
organic  matter.  It  combines  simultaneously  with  ammoniacal  pro- 
ducts and  with  nascent  sulphuretted  hydrogen,  reducing  the  latter  to 
water  and  free  sulphur  (2  CrOgX  3 Ha  SrzCrg  OgX  3 H2  O -i-  3 S). 
Added  to  putrid  blood,  flesh,  pus,  urine,  or  fsecal  matter,  the  offensive 
odour  is  soon  absolutely  removed,  the  mixture  remaining  fresh  for 
an  indeflnite  time.  Dr.  R.  A.  Smith  found  that  bichromate  of 
potassium  surpassed  thirteen  other  of  the  most  energetic  antiseptics, 
including  carbolic  acid,  in  preventing  the  evolution  of  sulphuretted 
hydrogen  in  a mixture  of  equal  parts  of  blood  and  water.*  This 
salt  has  a coagulating  power  near  that  of  nitric  acid — i.e.,  fifteen 
times  weaker  than  that  of  chromic  acid.  Hoppe  Seyler  has  shown 
that,  “ while  in  disinfection  it  is  highly  necessary  to  destroy  the 
products  of  fermentation  and  putrefaction,  yet  the  destruction  of 
sulphuretted  hydrogen  and  ammonia  can  have  no  more  influence 
on  the  fermentative  changes  involved  in  cholera  and  typhus  than 
the  removal  of  carbonic  acid  can  have  upon  the  progress  of  alcoholic 
fermentation  ; and  therefore  the  ferment  itself  must  be  attacked, 
which,  as  pointed  out,  is  more  resistant  than  the  living  organisms 
in  decomposing  solutions.”!  Now  chromic  acid,  as  ali’eady  shown, 
fulfils  admirably  these  requirements.  Carbolic  acid  does  not  com- 
bine with  ammonia,  nor  decompose  sulphuretted  hydrogen.  This  is 

* Disinfectants  and  Disinfection,  pp.  89-91. 

t T/ie  Lancet,  Aug,  26,  1871. 
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surely  of  importance  in  a sanitary  sense,  when  it  is  remembered 
that  almost  to  these  properties  alone  are  due  the  marked  disin- 
fecting powers  of  sulphurous  acid,  nitrous  acid,  permanganate  of 
potassium,  bisulphite  of  lime,  protosulphate  of  iron,  chloride  of 
zinc,  chloride  of  aluminium,  chlorine,  bromine,  iodine,  &c.  Carbolic 
acid  seems  to  act  as  an  antiseptic  solely  by  coagulating  albumen.  It 
does  not  preserve  by  absorbing  and  retaining  moisture,  like 
chloride  of  sodium,  alcohol,  &c.,  as,  practically,  it  has  no  affinity 
for  water.  Chromic  acid  is  the  reverse. 

In  Dr.  A.  E.  Sansom’s  book,  page  28,’’^  the  following  passage 
occurs: — “It  has  been  shown,  however,  that  carbolic  acid  has  the 
faculty  of  coagulating  albumen.  Is  it  on  account  of  this  faculty 
that  it  prevents  fermentation  and  putrefaction  ? On  this  point  a 
comparative  experiment  throws  some  light.  Let  a solution  of  the 
albumen  of  egg  be  precipitated,  in  one  case  by  heat  or  by  an  ordinary 
chemical  reagent,  and  in  the  other  by  a solution  of  carbolic  acid, 
and  let  the  resultant  precipitate  be  kept  a considerable  time  in 
contact  with  the  air.  It  will  be  observed  that  whereas  in  the  one 
case  the  albumen  will  become  decomposed  in  the  ordinary  manner, 
that  precipitated  by  carbolic  acid  entirely  resists  putrefactive 
change.  It  is  therefore  obvious  that  carbolic  acid  has  an  action 
over  and  above  its  action  as  a mere  precipitant  of  albumen.”  The 
fact  is  here  ignored  that  in  general  chemical  precipitates  of  albumen 
are  soluble  in  pure  water,  specially  carbolico-albuminoid  precipitates ; 
and  as  the  latter  cannot  exist  without  the  presence  of  carbolic  acid, 
the  difference  between  the  “carbolic”  and  “heat”  precipitates  is 
simply  that  the  one  contains  an  antiseptic,  while  the  other  does 
not.  As  regards  the  other  precipitates,  the  alleged  results  only 
show  that  carbolic  acid  is  a more  powerful  antiseptic  than  any  of 
the  ordinary  chemical  reagents  referred  to.  Furthermore,  it  may 
be  urged  that  carbolic  acid  is  volatile,  whereas  chromic  acid  is  fixed; 
therefore  the  former  can  arrest  puti’efaction  by  coagulating  fioating 
particles  of  organic  debris.  But  in  a series  of  experiments  by  Dr.  R. 

* The  Antiseptic  System,  By  A.  E.  Sansom,  M.D.,  London. 
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A.  Smith, “ to  determine  the  efficiency  of  strong  gases  and  volatile 
substances  in  preventing  putrefaction,”  it  is  shown  that  pieces  of 
fresh  meat  suspended  in  bottles  containing  chlorine,  bromine, 
iodine,  hydrochloric  acid,  ammonia,  protoxide  of  nitrogen,  nitrous 
acid,  and  suljffiurous  acid,  were  fresh  at  the  end  of  twenty -eight 
days ; while  a piece  suspended  in  a bottle  containing  heavy  oil  of 
tar,  and  a piece  in  a bottle  containing  M'Dougall’s  Powder,  of 
which  the  chief  ingredient  is  crude  carbolic  acid,  grew  slimy  and 
pu  trid  in  seven  days.  I have  also  made  the  following  experiment ; — 
A piece  of  ox  muscle,  a portion  of  beef  juice,  of  urine,  and  of  in- 
fusion of  hay — the  three  latter  in  separate  phials — were  suspended 
in  a gallon  bottle,  which  contained  fully  a pound  of  pure  carbolic 
acid,  about  six  inches  from  its  surface.  The  bottle  was  kept  open 
at  about  60°  Fahr.  On  the  fourth  day  the  beef  juice  was  putrid 
and  swarming  with  bacteria,  vibriones,  &c.  A portion  of  the  same 
juice  exposed  to  the  air  was  not  more  putrid  on  the  fourth  day 
than  that  in  the  bottle.  On  the  fifth  day  both  the  ui’ine  and  in- 
fusion of  hay  teemed  with  life ; while  on  the  surface  of  the  latter 
there  was  an  abundant  development  of  penicillium.  On  the  sixth 
day  the  piece  of  muscle  was  putrid  and  slimy.  These  facts  prove 
that  the  vapour  of  carbolic  acid,  even  when  most  concentrated, 
fails  to  arrest  putrefaction,  and  to  prevent  the  appearance  of  germs  ; 
indeed,  as  seen  with  the  beef  juice,  it  does  not  even  delay  those 
phenomena,  the  portion  suspended  in  the  carbolised  atmosphere 
putrefy  ing  as  quickly  as  that  kept  in  oi’d  inary  air.  f ‘ ‘ Here  is  a beautiful 
hypothesis  slain  by  an  ugly  fact.”  After  these  results  it  is  im- 
possible to  conceive,  as  it  would  be  absurd  to  expect,  the  infinitely- 
minute  quantity  of  carbolic  vapour  which  can  be  tolerated  in  the 
wards  of  an  hospital,  or  is  capable  of  diffusing  spontaneously  in  an 
alleged  infected  medium,  competent  to  destroy  floating  unseen 
germs  and  organic  particles,  seeing  that  in  the  highest  state  of 

* Disinfectants  and  Disinfection,  p.  109. 

f A German  observer,  Von  Ankum,  has  performed  an  almost  identical, 
though  less  severe  experiment,  with  the  same  result. — Medical  Times  and 
Gazette,  16th  December,  1871. 
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concentration,  and  all  the  conditions  in  its  favour,  it  failed  to 
affect  visible  germs  and  tangible  organic  particles. 

POWER  IN  PREVENTING  ANIMALCULES. 

As  a preventive  of  germ  life,  chromic  acid  surpasses  sixty-six 
other  chemical  bodies,  consisting  of  ii’ritant,  narcotic,  and  narcotico- 
iriitant  poisons,  including  all  the  known  antiseptics  and  disinfec- 
tants, except  two  or  three  substances  with  which  it  has  not  yet 
been  compared.  In  this  respect  it  greatly  excels  carbolic  acid,  the 
average  preventive  strength  of  which,  in  three  aqueous  solutions  of 
hay,  urine,  beef-juice,  and  egg  albumen,  is  only  1 to  400,  while 
that  of  chromic  acid  is  1 to  3300.t 

PHYSIOLOGICAL  AND  TOXICOLOGICAL  EFFECTS. 

.These  are  so  intimately  associated  in  the  administration  of 
chromic  acid,  that  it  is  doubtful  where  the  first  end  and  the  second 
begin.  The  following  experiments  will  partly  shew  the  above  : j; — 

I. — At  5 P.M.  gave  by  mouth  to  a pigeon  two  grains  chromic  acid 
in  one  dram  of  water.  Till  6 it  remained  perfectly  quiet  (except 
giving  an  occasional  pur),  when  it  vomited  a few  undigested 
grains  of  wheat.  Continued  without  change  till  10  p.m.,  when  it 
was  left  for  the  night.  9 a.m.,  following  day,  found  dead  in  rigor 
mortis.  Autopsy — Fauces  and  sesophagus  deeply  stained  brownish- 
yellow  and  considerably  corroded.  The  crop  contained  a quantity 
of  peas,  barley,  and  wheat,  also  coloured  by  the  poison.  Its 
inner  coating  was  quite  disorganized ; the  smallest  amount 
of  friction  with  the  finger  converting  it  into  minute  shreds ; 
while  the  whole  organ  had  lost  its  natural  elasticity  and  was  easily 
torn.  The  contents  and  inner  coating  of  the  stomach  were  deep 
green.  The  latter  was  much  softened,  and  parted  more  easily  than 
natural  from  the  thick  external  muscle,  which  seemed  unaffected. 

* See,  also,  “ On  the  Relative  Powers  of  various  Substances  in  the  Destruction 
of  Microscopic  Organisms,”  by  author.  Lancet,  Aug.  6th,  1870. 

f “ On  the  Relative  Powers  of  various  Substances  in  preventing  Animalcules,” 
by  author.  Churchill. 

t These  experiments  are  here  detailed  for  the  first  time. 
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Lungs — slightly  congested.  Heart — left  ventricle  firmly  contracted ; 
right,  full  of  dark  fluid  blood. 

II. — 5 P.M.,  Gave  to  a medium-sized  rabbit,  by  stomach,  three 

grains  chromic  acid  in  | oz.  water.  It  remained  quiet  till  10,  when 
it  was  left  for  the  night.  9 a.m,,  following  morning,  found  dead, 
but  warm  and  flaccid.  Autopsy — Lungs  slightly  congested  at 
their  free  margins.  Heart — all  the  chambers  fllled  with  dark 

fluid  blood.  Stomach — full  of  pulp,  the  upper  portion  of  which 
was  stained  brownish  yellow.  On  turning  out  its  contents  and 
washing  carefully,  the  inner  gastric  surface  from  a short  distance 
up  the  sesophagus,  along  the  cardiac  oriflce,  round  the  greater 
cul  de  sac,  on  half-way  to  the  pylorus,  in  nearly  the  whole  circum- 
ference, was  found  in  the  following  remarkable  condition  : — It  was 
of  an  ashy  hue,  and  in  the  immediate  vicinity  of  the  cardiac  orifice, 
much  corrugated  and  shrivelled  into  mammillary  protuberances, 
the  whole  being  profusely  interspersed  with  small  red  fissures,  all 
running  transversely  to  the  longer  gastric  axis.  On  closer  inspec- 
tion it  was  easily  seen  that  the  red  hue  of  the  fissures  was  that  of 
the  corroded  muscular  coat ; while  the  slightest  friction  caused  it 
to  peel  off  and  break  up  into  small  friable  particles.  The  external 
peritoneal  or  serous  tunic  seemed,  however,  quite  intact,  as  it  could 
be  stretched  considerably  without  tearing.  Shading  gradually  ofl“ 
from  these  conditions  to  near  the  pylorus  was  a great  tract  of 
inflamed  surface  ready  to  slough,  as  it  was  easily  detached  and 
broken  up.  At  the  pylorus  the  surface  had  a pale  and  normal 
aspect,  it  being  quite  evident  that  the  poison  had  not  reached  it. 
The  remaining  organs  were  not  examined. 

III.  — 11  A.M.,  Introduced  beneath  the  skin  of  a medium-sized 
rabbit  two  grains  chromic  acid.  2-20  p.m..  No  effect;  introduced 
by  same  opening  an  additional  six  grains  chromic  acid.  2-30, 
Position  prone ; rapid  movement  of  head  in  an  antero-posterior 
direction  with  each  respiration;  respirations  uncountable;  ears 
erect;  anxious  and  watchful  countenance;  evidently  suflering  much 
pain.  2-45,  Stretched  on  side,  with  head  leaning  on  wall ; eyes 
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closed ; a tremulotis  movement  over  the  whole  body ; extremely 
rapid  antero-posterior  motion  of  head ; an  occasional  abrupt 
cough;  restless;  pupils  normal.  3,  Eespirations  continue  un- 
countable ; is  unable  to  stand ; rapid  motion  of  head.  3-30, 
No  change.  3-45,  Quieter,  tendency  to  relax  side  (left),  where  the 
acid  was  inserted ; coughing  as  before ; tips  of  ears  cold.  3-55, 
Defecation;  micturition;  great  depression ; lying  with  nose  touching 
the  ground;  limbs  nearly  powerless;  respiration  very  slow  and 
weak.  4-5,  Position  prone ; depression  increasing ; coughing 
at  short  intervals.  4-15,  Considerable  diarrhcea;  exti-eme 
prostration ; irregular  cardiac  action ; complete  paralysis  of  limbs. 
4-25,  Lying  on  side;  respiration  faint;  eyes  nearly  closed.  4-40, 
Paint  twitchings;  death  quietly.  8,  Autopsy — Extreme  rigor 
mortis.  The  animal  had  lain  on  its  side  since  it  died,  and  it 
was  now  observed  that  the  pupil  of  the  eye  which  had  been  turned 
to  the  ground  was  greatly  dilated,  while  that  of  the  eye  which  had 
been  turned  towards  the  light  was  extremely  contracted.  On 
opening  up  the  part  where  the  poison  had  been  introduced,  a con- 
siderable portion  of  the  skin  was  found  to  be  of  a dirty  yellow  hue 
and  much  hardened.  The  lumbar  fascia  and  muscles,  with  a great 
portion  of  the  abdominal  muscles  of  the  left  side,  were  much 
corroded,  and  looked  as  they  had  been  boiled.  In  a small  muscular 
hollow  immediately  opposite  the  opening  where  the  acid  had  been 
inserted  was  observed  a dark  brown  glistening  object,  which  on 
further  examination  proved  to  be  the  kidney.  It  seemed  quite 
normal.  The  poison  here  had  eaten  through  the  whole  thickness 
of  the  erector-spinse  muscles.  Lungs — slightly  reddened  at  free 
margins.  Heart — left  ventricle  contained  a large  dark  clot;  right 
ventricle  filled  with  black  coagula  and  dark  liquid  blood.  No  other 
appearances  worthy  of  note  observed. 

The  results  of  these  experiments  show  that  chromic  acid,  in  con- 
centrated solutions,  is  a pure  and  powerful  corrosive  of  animal 
textm-es,  effecting  speedy  and  complete  local  disorganization.  So 
actively  does  it  destroy  the  vascular  tunics,  gelatinising  their  fluid 
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contents,  that  absorption  is  rendered  impossible — these  by  the 
merest  contact  with  the  acid  being  converted  into  consolidated 
emboli,  which  choke  the  capillary  passages  and  preclude  further 
ingress.  This  view  is  confirmed  by,  or  may  be  inferred  from,  the 
fact  of  the  poison  not  being  found  in  the  blood  or  urine.  If  equal 
portions  of  muscular  tissue  and  chromic  acid  be  left  in  contact 
for  about  one  hour,  the  whole  is  converted  into  a mass  like 
burnt  sugar,  which  is  freely  soluble  in  water,  rendering  it  yellowish- 
brown. 

CHROME  SORES. 

Through  the  kindness  of  Messrs.  White,  of  Shawfield,  near 
Rutherglen,  the  largest  makers  of  bichromate  of  potassium  in  this 
country,  I had  an  opportunity  lately  of  examining  some  of  the 
“ chrome  sores  ” on  the  bodies  of  several  workmen.  These  occur 
chiefly  on  the  hands  and  exposed  parts,  and  are  said  to  arise  from 
the  salt  coming  in  contact  with  a denuded  cuticular  surface.  The 
first  symptom  is  pain,  succeeded  by  redness ; and  latterly  the 
affected  part  assumes  a papular  or  furunculoid  form.  After  the 
lapse  of  some  days,  a cylindrical  slough  or  core  exudes  from  the 
centre  of  the  swelling,  leaving  a deep  pit  with  nearly  vertical  walls, 
the  bottom  of  which  generally  extends  through  the  cutis  vera,  and 
not  unfrequently  into  or  through  some  of  the  muscles.  The  sores 
are  long  of  healing,  doubtless  from  loss  of  structure,  the  salt  acting 
like  its  acid,  though  with  less  intensity. 

Chromic  acid  in  this  form  has  been  said  to  have  a strong  pro- 
pensity for  the  destruction  of  cartilage,  inasmuch  as  the  nasal  alse 
and  septum,  and  even  the  larynx  of  workmen  employed  in  the 
manufacture  of  bichrome  are  frequently  greatly  corroded  by  it. 
The  ulceration  has  been  considered  similar  to  that  of  tertiary 
syphilis,  and  bichloride  of  mercury  recommended  as  an  antidote, 
and,  withal,  this  absurdity  has  been  promulgated  by  a standard 
work  on  chemistry.*  From  the  experiments  with  the  acid  on 

* Miller’s  Inorganic  Chemistry  (page  636,  Ed.  1864).  In  Meadow’s  Prescriber’s 
Companion  (page  152)  potassse  biohromas  is  said  to  have  been  recommended  as 
an  antisyphilitic. 
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portions  of  the  trachea  of  a cow,  the  reverse  is  proved  to  be  the 
case.  Indeed,  chromic  acid  might  rather  be  said  to  have  a specific 
action  on  gelatine  or  muscle,  because  breaches  of  surface  are  here 
the  rule,  whereas  ulceration  of  cartilage  is  the  exception.  The 
cause  of  the  nasal  and  laryngeal  affection  is  clearly  the  same  as 
that  of  the  other  sores — a cuticular  hiatus  ; and  while  there  seems 
an  additional  reason  why  the  nasal  walls  should  be  attacked  more 
than  other  parts,  still  that  is  fully  counterbalanced  by  the  material 
of  which  they  are  composed  resisting  the  action  of  the  acid  more  ; 
hence  it  is  seldomer  affected. 

During  respiration  in  an  atmosphere  contaminated  with  fioating 
particles  of  the  chromic  salt,  these  are  constantly  brought  in  contact 
with  the  anterior  nares,  &c.  ; and,  dissolving  in  the  nasal  secretion, 
set' tip  irritation,  which,  if  prolonged,  results  in  abrasion  of  the 
mucous  membrane.  What  follows  is  plain ; each  inspiration 
deposits  a variable  quantity  of  salt  r;pon  the  affected  part,  resulting 
in  ulceration. 

AS  A TEST  FOR  STRYCHNIA. 

Chromic  acid  elicits  the  coloured  reaction  in  a solution  con- 
taining xoo^oow  strychnia.  The  modus  operandi  is  to  put  two 
or  three  minims  of  the  strychnia  fluid  on  a white  non-porous 
surface ; then  add  a few  needles  of  chromic  acid,  which  instantly 
dissolve,  imparting  to  the  liquid  their  characteristic  tint.  One  or 
two  drops  of  concentrated  sulphuric  acid  are  now  added,  and  the 
play  of  colour  is  at  once  evolved.  With  stronger  solutions  the 
result  is  very  distinct,  and  in  any  case  unfailing.  In  applying  this 
test  the  above  method  must  be  strictly  adhered  to  •,  because  if 
sulphuric  acid  be  added  to  the  strychnia  solution  before  the  chromic 
acid,  the  latter  will  not  dissolve,  and  the  result  is  negative. 
Chromic  acid  does  not  give  the  coloured  reaction  with  dilute 
sulphuric  acid. 

It  is  well  known  that  bichromate  of  potassium,  so  commonly 
used  for  this  test,  does  not  always  succeed,  I have  seen  it  fail  in  the 
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hands  of  two  professors — one  a celebrated  toxicologist — when 
attempting  to  show  it  to  their  class;  and  am  not  aware  that 
any  explanation  of  the  cause  has  been  given,  though  it  seems 
to  me  as  follows : — It  is  obvious  from  the  fact  of  chromic 
acid  giving  the  coloured  test  at  all,  that  to  it  alone  the  reaction  is 
due  when  bichromo  is  used  ; that  neither  the  potash  in  the  latter, 
nor  the  sulphate  of  potash  resulting  from  the  addition  of  sulphuric 
acid,  are  indispensable  agents  in  developing  the  reaction.  Further- 
more, as  strong  sulphuric  acid  is  necessary  both  when  using 
bichrome  and  chromic  acid,  per  se,  it  is  evident  that  when  added 
to  the  first,  the  result  is  the  formation  of  sulphate  of  potassium, 
water,  and  free  chromic  acid ; indeed  this  is  exactly  the  method 
by  which  the  latter  is  prepared,  as  shown  in  the  following  equa- 
tion : — K2O  2CrOg  -f  H2SO4  = K2SO4  + H^O  X SCrOg.  The  chromic 
acid,  being  thus  liberated,  oxidises  the  strychnia,  and  the 
coloured  reaction  is  afterwards  developed  by  the  strong  sulphuric 
acid.  But  it  may  happen  that  the  sulphuric  acid,  which  might 
have  proved  strong  enough  for  isolated  chromic  acid,  is  rendered 
too  weak  for  bichrome  in  consequence  of  being  partially  neutralised 
by  the  base  of  the  latter,  and  further  diluted  by  the  water,  which, 
as  seen  in  the  foi-mula,  is  generated  by  the  hydrogen  of  the  sul- 
phuric acid  combining  with  the  oxygen  of  the  potash  ; and  this,  I 
believe,  is  the  most  frequent  cause  of  non- success  of  the  test.  With 
isolated  chromic  acid  failure  is  of  course  impossible  from  such  a 
source ; and  when  used  as  described,  the  reaction  is  not  only  con- 
stant, but  greatly  more  delicate.  Another  cause  of  lapsus  with  the 
bichrome,  also  applying  in  part  to  chromic  acid,  is  seen  in  the 
following  table  of  results  : — 

Bichrome  added  to  solution  of  strychnia,  then  sulphuric  acid 
added  = much  colour. 

Sulphuric  acid  added  to  solution  of  strychnia,  then  bichrome 
added  = considerable  colour. 

Sulphuric  acid  added  to  bichrome,  then  solution  of  strychnia 
added  = almost  no  colour. 
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Chromic  acid  added  to  solution  of  strychnia,  then  sulphmdc  acid 
added  = much  colour. 

Sulphuric  acid  added  to  solution  of  strychnia,  then  chromic  acid 
added  = a little  colour. 

Sulphuric  acid  added  to  chromic  acid,  then  solution  of  strychnia 
added  = almost  no  colour. 

These  results  are  just  what  might  be  expected.  It  will  be  seen, 
as  with  chromic  acid,  that  when  sulphuric  acid  is  added  to  bichrome, 
or  vice  versa,  succeeded  by  strychnia,  the  reaction  is  almost  nil. 
Doubtless,  from  the  loose  and  empirical  manner  in  which  this  test 
is  usually  applied,  its  failure  is  frequently  due  to  the  above 
cause ; and  indeed,  from  notes  in  my  possession,  I find  this  very 
method  recommended. 

ANTIDOTE. 

In  poisoning  with  chromic  acid  the  best  antidote  is  beef-tea,  raw 
egg,  milk,  or  any  albuminous  or  gelatinous  substance.  A very 
handy  and  efficient  antidote  is  a solution  of  ordinary  painters’  size. 

THERAPEUTICAL  PROPERTIES. 

I am  not  aware  what  effect  on  the  system  prolonged  minute 
doses  of  chromic  acid  (which  may  be  absorbed)  would  produce, 
though,  from  its  strong  coagulating  properties,  a general  viscidity 
of  the  blood  might  be  anticipated,  whatever  further  consequences 
should  arise.  In  the  absence  of  such  knowledge,  it  seems  to  me 
that  it  might  be  used  with  a fair  prospect  of  success  in  the  follow- 
ing cases,  for  some  of  which  it  is  already  recommended  in  works 
on  Materia  Medica: — As  a hsemostatic;  as  a caustic  to  cancerous 
tissues,  chancres,  condylomata,  hospital  gangrene,  phagedsenic 
ulcers,  bites  of  rabid  animals,  poisoned  wounds,  warts,  haemorrhoids, 
&c. ; as  a wash  to  allay  fetid  discharges ; as  a gargle  in  diphtheria  ; 
as  an  injection  in  ozaena,  uterine  catarrh,  leucorrhoea,  and 
gonorrhoea ; to  disinfect  cholera  and  fever  stools,  for  which  it  is 
admirably  adapted ; as  a preventive  of  suppuration  putrefaction,  &c. 
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In  every  case  it  must  be  used  dissolved  in  water;  and,  except 
where  a strong  caustic  effect  is  desired,  in  medical  or  surgical  cases, 
the  solution  sliould  not  be  stronger  than  half  a grain  to  the  ounce, 
and  be  succeeded  immediately  after  gargling  or  injection  by  the 


measure  of  success ; in  gonorrhoea  and  ozsena  the  results  are 
especially  gratifying.  Finally,  I have  no  doubt  that  its  remark- 
able antiseptic,  disinfectant,  and  coagulating  powers  will  suggest 
many  aj>plications  in  medicine,  surgery,  and  hygiene  not  above 
enumerated. 


application  of  pure  water.  I have  used  chi’omic  acid  to  a limited 
extent  in  the  five  latter  affections  above  specified  with  a fair 
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